Activation of Cdc14 phosphatase, controlled by a signalling cascade known as the mitotic exit network, is the final switch that drives cells from mitosis into the next cell cycle. The recent discovery of a novel network that regulates early Cdc14 activation has revealed the unexpected existence of a two-step control of mitotic exit.
comprising the separase Esp1, Slk19, Spo12 and the polo-like kinase Cdc5.
The onset of anaphase is triggered by the activation of Esp1, which is responsible for cleaving the cohesin subunit Scc1 allowing the separation of sister chromatids [8] . However, earlier work had also implicated Esp1 in mitotic exit, as esp1 mutants are delayed in cyclin destruction and overproduction of Esp1 led to premature Cdk inactivation [9, 10] . Now Stegmeier et al. [7] have clearly shown that Esp1 is required for the early anaphase release of Cdc14. This discovery also provides the first mechanistic clue to how mitotic exit is coupled to the execution of anaphase. Whether the Esp1-dependent release of Cdc14 requires its protease activity is not entirely clear. Provocatively, a mutant lacking the kinetochore/spindle-associated protein Slk19, a known substrate of the Esp1 protease [11] , was also found to exhibit a delay in mitotic exit and reduced Cdc14 release during early anaphase. One possible scenario is that Esp1 triggers Cdc14 release through its action on Slk19. Surprisingly, however, cells expressing a non-cleavable version of Slk19 have no defect in mitotic exit, and cleavage of Slk19 does not appear to be necessary for FEAR network-induced release of Cdc14 from the nucleolus [7] . Thus, the relationship between Esp1 and Slk19 in the FEAR network remains obscure.
Similarly, the connection between Spo12, the third FEAR component, and the other two members is not obvious. SPO12 was originally identified as a null mutation affecting meiosis. However, cells deleted for SPO12 exhibit a slight G2/M delay [12] , which correlates with defects in early Cdc14 nucleolar release [7] . This is consistent with genetic observations that highcopy SPO12 can rescue a wide range of mitotic exit mutants (dbf2-2, tem1-3, cdc15-1, lte1∆ and cdc5-1) but cannot overcome the arrest of cdc14 mutants at the restrictive temperature [2,12,13]. Significantly, Spo12 was recently reported to localise to the nucleolus during mitosis [13] , which makes it the only member of the FEAR circuit to be in the right place at the right time to control Cdc14 release. Thus, Spo12 may be the proximate effector of the FEAR in regulating Cdc14 localisation. In addition, the rapid degradation of Spo12 in G1 via an APC Hct1 -dependent mechanism [13] may be important in terminating FEAR function until required again in late mitosis. Clearly much work remains to be done to establish the relationship between the FEAR members and to address whether they function jointly or in separate pathways to promote Cdc14 release during early anaphase. It is important to note that the early release of Cdc14 induced by FEAR is not sufficient to trigger exit from mitosis. At the restrictive temperature cdc15-2, dbf2-2 and tem1-3 mutants arrest in telophase with Cdc14 re-sequestered in the nucleolus, showing that MEN activity is essential to maintain Cdc14 in a released state at the later stages of anaphase and telophase [7] . The FEAR network is therefore critical only for the timely exit from mitosis. When the MEN activity is decreased, however, the FEAR network becomes indispensable for mitotic exit. For instance in cells deleted for Lte1, the putative nucleotide exchange factor for Tem1, removal of ESP1, SPO12 or SLK19 is a lethal event [7] .
Why the release of Cdc14 by the FEAR network is only transient is not known. The answer may lie in part in the apparent confinement of FEAR-induced Cdc14 to the nucleus [7] . This raises the intriguing possibility that MEN activity is required for nuclear export of Cdc14 to allow access to its targets required for mitotic exit. However, Cdc14 liberated by the FEAR network is catalytically active and able to dephosphorylate at least one of its known substrates, the Cdc15 kinase. Although the role of Cdc15 phosphorylation needs further clarification, a non-phosphorylatable mutant of Cdc15 is a more potent stimulator of mitotic exit [18] , and so a Cdc14 feedback might well activate Cdc15 function to promote further Cdc14 release and hence mitotic exit. Consistent with this notion, Cdc14 appears to be required for full activation of Dbf2 kinase activity [7] . A reasonable model is therefore The regulation of Cdc14-like phosphatases is likely to be at the core of mitotic exit control in higher organisms as well [19] . However, in contrast to its yeast counterpart, mammalian Cdc14 is not sequestered in the nucleolus, which dissolves long before activation of the APC-Hct1, but instead it associates with the centrosomes. It is important, therefore, to bear in mind that, despite the conservation of the Cdc14 phosphatase, the mitotic exit network in different cell types may use distinct mechanisms to regulate Cdc14 activation. No doubt this will be an exciting field to explore in the future.
